Meningioma progression in mice triggered by Nf2 and Cdkn2ab inactivation.
Aggressive variants of meningiomas (WHO grade II and III) represent up to 30% of those tumors that are among the most common primary central nervous system tumors in adults. Currently, there is no effective treatment for grade-II and -III meningiomas, the main treatment remaining surgical excision. Genetic studies have highlighted two main events associated with meningioma progression: an increase of chromosomal instability in tumors with NF2 inactivation and homozygous deletions or point mutations of the CDKN2AB locus. In this study we demonstrated that in mice, in addition to bi-allelic Nf2 inactivation, homozygous and heterozygous Adenovirus Cre-mediated Cdkn2ab deletions lead to increased meningioma frequency (72% and 50%, respectively) with a shorter latency (3.5 and 7.8 months, respectively) compared with control cohorts and induce grade II/III meningioma progression with an incidence of 34% and 28%, respectively. Moreover, Cdkn2ab inactivation in arachnoidal cells was associated with decreased senescence compared with Nf2(-/-) and wild-type arachnoidal cells in vitro. We have established three mouse meningioma cell lines and generated a syngenic orthotopic meningioma mouse model with 50-100% grade-II/III meningiomas after reimplantation. Comparative genomic hybridization of four meningiomas from Cdkn2ab homozygous mice and three cell cultures revealed the absence of unbalanced chromosomal segments in tumors and several chromosome imbalances in cell cultures. In addition, we were able to detect meningiomas by using bioluminescence and to evaluate tumor vascular permeability by dynamic magnetic resonance imaging. These results show that Nf2 and Cdkn2ab cooperate to promote meningioma progression in mice. The short latency of tumor development and the ability to derive grade II/III meningioma cell cultures are key aspects of this model to promote its use in pre-clinical drug testing.